The precipitation causes a decrease in soil salinity but an increase in the proportion of Na in the soil solution, and, therefore, on the exchange complex. While the extent of bicarbonate precipitation from irrigation waters is governed in a complex manner by water management practices and soil conditions, as well as by water composition, an index of the tendency of CaCO 3 to precipitate from waters should prove useful in appraising water quality.
Langelier (4) has devised an index, termed the saturation index, for indicating the extent to which waters flowing in a closed system (no loss of CO 2 ) will precipitate or dissolve CaCO 3 . The saturation index is denned as the actual pH of a water (pH a ) minus the theoretical pH (pH c ) that the water would have if it were in equilibrium with CaCO 3 , viz.:
Positive values of the index indicate that CaCO 3 will precipitate from the water whereas negative values indicate that the water will dissolve CaCO 3 . Langelier's equation for calculating pH c from a water analysis is: pH c = (pK/ -
The last two terms of the equation are the negative logarithms of the molal concentration of Ca and of the equivalent concentration of titratable base (CO 3 + HCO 3 ), respectively, while pK 2 ' and pK c ' are the negative logarithms of the second dissociation constant for H 2 CO 3 and the solubility constant of CaCO 3 , respectively, both corrected for ionic strength. In greenhouse and lysimeter experiments, Bower (1) and Pratt et al. (4) found the fraction of applied HCO 3 that precipitated in the soil to be highly related to a modified Langelier saturation index. The modification of the index consisted simply of substituting the pH of the highly-buffered soil for the actual pH (pH a ) of the poorly-buffered irrigation water. Thus, although Langelier's equations were derived for a closed system, the above findings suggest that, for application of irrigation water to soil of a given pH reading, the pH c value is a measure of the tendency of CaCO 3 to precipitate from the water. The purpose of this note is to present data that (1) facilitate the calculation of pH 0 values from water analyses, (2) verify Langelier's equation for calculating pH c , and (3) relate the amount of HCO 3 that precipitates from waters upon saturation with CaCO 3 to the initial pH e value. Table 1 gives values for constructing graphs that facilitate the calculation of pH c values from water analyses. It is convenient to plot the variables on semilog paper with the Ca, titratable base, and total cation concentrations on 1 Contribution from U. S. Salinity Laboratory, Soil and Water Conservation Research Division, ARS, USDA, Riverside, California in cooperation with the 17 Western States and Hawaii. Received Jan. 19, 1964 . Approved Aug. 25, 1964 the log axis. The values for (pK 2 ' -pK c ') are based on the following equation, the last term of which gives the Debye-Huckel correction for ionic strength, /j.:
Calculation of pH c Values
(pK 2 ' _ P K C ') = [ 2.0269 + 0.5092 1 + 200* 1 + 1-45 00*
[4]
The number 2.0269 is the difference between pK 2 and pK c , using K 2 -4.7 X 10~n and K e = 5.0 X 10~9 as the numerical values of the constants. The ionic strength and total cation concentration of natural waters are highly correlated. A statistical study 2 of these variables developed the regression equation, = 1.3477C + 0.5355 [5] where C is total cation concentration in meq per liter. Values for ionic strength derived from equation [5] were substituted in equation [4] to give the values for (pK 2 ' -pK c ') shown in Table 1 . These values are slightly lower than those of Langelier (3) owing to use of a more refined Debye-Huckel correction and improved constants.
Verification of Langelier's Equation for Calculating pH c
Twenty-three synthetic waters containing various proportions of Ca and HCO 3 were prepared from NaHCO 3 , NaCl, and CaCl 2 . The composition and pH c values of the waters are given in columns 1 to 5 of Table 2 . To test the validity of equation [3] , a sample of each water was placed in a 500-ml Erlenmeyer flask containing 2 g of pure precipitated CaCO 3 and a magnetic stirring bar. The flasks were filled completely, stoppered, and then placed in a water bath supported on two magnetic stirrers. After equilibrating the waters with the CaCO 3 at 23 ± .1C by vigorous stirring over a period of 90 min, the pH of the suspensions, and the Ca and HCO 3 concentrations of the filtered waters were measured using methods given by the U. S. Salinity Laboratory Staff ( 5 ).
The results of the Ca, HCO 3 , and pH measurements are given in columns 6, 7, and 8 of Table 2 , respectively. Column 9 of Table 2 gives the theoretical pH values of 3 The data used in this study were obtained from the analyses of 200 natural waters, 100 of which were surface waters and 100 ground waters. In each group, the concentration ranged uniformly from about 1 to 50 meq/liter of total cations. The statistical constants are: correlation coefficient, r, 0.9946; coefficient of determination, r 2 , .9892%; and standard error of estimate, S, ± 1.96. 
